Comparison of three microbial hosts for the expression of an active catalytic scFv.
Antibodies represent an interesting protein framework on which catalytic functions can be grafted. In previous studies, we have reported the characterization of the catalytic antibody 4B2 obtained on the basis of the "bait and switch" strategy which catalyzes two different chemical reactions: the allylic isomerization of beta,gamma-unsaturated ketones and the Kemp elimination. We have cloned the antibody 4B2 and expressed it as a single-chain Fv (scFv) fragment in different expression systems, Escherichia coli and two yeasts species, in order to elicit the most suitable system to study its catalytic activity. The scFv4B2 was secreted as an active form in the culture medium of Pichia pastoris and Kluyveromyces lactis, which led respectively to 4 and 1.3mg/l after purification. In E. coli, different strategies were investigated to increase the cytoplasmic soluble fraction, which resulted, in all cases, in the expression of a low amount of functional antibodies. By contrast, substantial amount of scFv4B2 could be purified when it was expressed as inclusion bodies (12mg/l) and submitted to an in vitro refolding process. Its catalytic activity was measured and proved to be comparable to that of the whole IgG. However, the instability of the scFv4B2 in solution prevented from an exhaustive characterization of its activity and stabilization of this protein appears to be essential before designing strategies to improve its catalytic activity.